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conditions of composition, heat and mechanical treatment. The
microscope should always be considered as but one of the means
available for the inspection of metals and alloys. It is most
certainly true that the value of proper sampling in technical
work has not been properly recognized or appreciated, and it is
evident that the microscope can be of great value in many cases
in getting samples which are really representative.

Quite often, in practice, the chemist in charge of an analytical
laboratory, who is responsible for the accuracy of the results, has
nothing whatever to say about the way in which the samples
submitted to him for analysis shall be taken. He can assume the
responsibility for correct chemical analyses, but cannot guarantee
that the values given for different constituents actually represent
the average composition of the material, since, as has been shown,
the composition of the sample is not necessarily uniform through-
out its entire cross-section, but is often quite the reverse.

For this reason, judgment based on chemical analysis alone is
not always correct as the analytical results are influenced to a
marked degree by the methods of sampling. Control analyses,
made by different chemists on borings from the same piece, are
of value only when the sample to be analyzed has been shown by
the microscope to be homogeneous, or at least uniform through-
out its whole cross-section. Much of the disagreement among
chemists has no doubt been due to incorrect sampling with the
resulting lack of uniformity in the samples analyzed. It has
been remarked1 that "The one great argument against the use
of chemistry for the grading of iron has been that the work of the
chemists varied so much that it was impossible to obtain any-
thing like uniform results." That the chemist has been responsi-
ble for these conditions to a very limited extent has been shown.
Irregularities in the chemical composition of the sample, due to
local segregation, are often far greater than the possible errors of
analysis. This is true not only of pig iron but also of all other
kinds of iron and steel and, to a less degree, of the brasses, bronzes
and other non-ferrous alloys. Metallography is of great value
to the chemist in helping him to detect these local differences, and
indeed it is impossible to determine such differences in many
cases except by the microscope.

1 H. E. FIELD., Iron Trade Review, February, 1903.